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The characteristics of leachate migration and corrosivity
in municipal wastefills at seaside

Aelal, msell, Zxew

Abstract

Recently, waste landfills built on seashores have been increased because
of the easy availability of broad area near the urban communities, To
evaluate the performance of the marine c¢lay landfill liner numerical
contaminant transport analyses are performed by selecting the typical
section of a waste landfill built on seashores and using hydraulic
conductivity data obtained from the site. Also, the laboratory electrical
resistivity test and the in-situ corrosion test are performed in order to
analyze the influence of the soil and leachates composing the landfills on
the construction materials,

From the results of contaminant transport analyses, it is shown that the
leachates can be migrated faster through narrow pervious channels than the
wide homogeneous pervious medium and the importance of good quality barriers
to prevent the contaminant migration is recognized, In the Jaboratory
electrical resistivity test all the earth materials except the cover soils
saturated with distilled water have small resistivities, which shows a high
potential of corrosivity of soils composing landfills, However, the degree
of corrosion of specimens buried in the landfills was not so severe except
the zinc and carbon steel specimens. This apparently conflict results
present the necessity of the investigation of other major factors and the

long term in-situ corrosion test,
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(a) Boring plan of the landfill site
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(b) Soil profiles through boring holes in two directions,

Fig.1 Details of boring plan and the soil profiles



Collection
Line(branch)

Collecrion
Line{Main}

Treatment Plant}

Pump Suclion
Transit Line

Fig. 2 Drainage scheme at the bottom of the landfill
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Typical section of the landfill and the configuration

of HDPE geomembrane,

Tahle 1- Physical and engineering characteristics
of the natural marine clay liner,

Soil Parameter Value
Specific gravity 2.64 ~ 2.68
Unit weight(KN/n3) 17.4 ~ 17.8
Void ratio 1,02 ~ 1,13
Soil classification(ASTM) M, ~ CL
Percent passing No. 200 sieve > 85
Percent of clay particles 20
Liquid limit(W) 33.4 ~ 41.5
Plasticity index{Ip) 11.2 ~ 19.0
Cohesion{KN/m2) 19.6 ~ 35.28
Friction angle(® } 2~6
SPT(N) <4
Couwpression index 0.235 avg.
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Fig. 4 Schematic profile of the landfill and the embankment used
for the leachate transport analysis,
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Fig. 5 Finite element mesh used for the leachate transport analysis.
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Fig, 6 Contours of normalized concentration(C/Co) with varying hydraulic
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Fig. 7 Contours of normalized concentration{C/Co) with two diferent
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0 77 7T
03 qu, Q-'\
- —-/’/
0.1
~-10 | 1 1 1 1 t 1 1 i I
Q 10 20 30 40 30 60

Fig. 8 Contours of normalized concentration(C/Co) with the duration
of contaminant source, 10 years,
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Fig. 9 Changes of nomalized concentration at the point beneath the embankment
with the duration of contaminant source, 5, 10, 20 years.
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Fig.10 Contours of normalized concentration in heterogeneous medium
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Fig 13. Changes of normalized concentration at the toe of the embankment
(point B) with respect to two hydraulic heads
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F4 RIIGEE Y8 Pdthe RU)40E EUthe 2 A, ofd, ¢ 2 §
& AA RAaFn] o]yt 2] MAatE(total acidity)i pHZF o] F41/42]
A=Al 2 247t H 4 ch ulviex oA NaClojul NaxS048] 27}
we 2% 2 ¥44L wrh

MI Mz 9 A¢

A7) ASET} BE F9E T Fo AR IHEUY WFUA A
AW 2F ARl sl Rl Y& d%g viUch  FEA WAY $4E ¢
o] Aol WEET WE HE FAMol 2 Ytk Ay AREY WA Fo -
23 EIEES R4l OY Fo¢ AFA Ho Fo THAYA(electric
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Table 2.

The relationship between electric resistivity and corrosivity(Lee, 1991).

Electric resistivity (L2 -cm)
¥aters Pritula
Corrosivity Palwer Applegate Evans Peabody Ropanoff
Tomashow

very large| < 1,000 < 1,000 < 900 < 500 < 700
large 1,000~2,000 | 1, 000~5, 000 900~2, 300 500~1, 000 700~2, 000
middie 2,000~5,000 | 5,000~10,000 |2,300~5,000 |I,000~2,000 |2,000~5,000
small 5, 000~10, 00010, 000~100, 0005, 000~10, 0002, 000~10, 000 > 5,000

very small| > 10,000 > 100, 000 > 10,000 > 10,000

U Az /AL 1,000 Q - cw of3tellM i RE ZRHAYA e ¢
o FAREst AAHS, TRAYRAZE 1,000 2 - cn oAM= THE R4ab
o] edthkg vlo] Wi=rlzm HIEe] alrl. IRAYA ChoT Hilo 2 dlg
Fe dAIRE $4UE § ¢ oo, 2L Ypurh 25~35 % o o BAAxE
7} 713 w3, 25% n]gitelu} 35% olAtol A AR =} AL

Dissolved Salts

sl<of 2ich 3w7bA] NaClo] XYW A9 FAxe Fr3IAT 4o 439
B T7} NaCl2} $EZ 7ol wje}l ZAAINEE B dRelM= 223]8] X4F =7}
Ragich  gekel-249E NaClz S wHos PISE FANIIR HE B
o] fdant F(0.1~0.2N)0 ¥ ¥4ge] wa FLof 2t PGS Cl oyt
§ Kl dsich. ¢ty 4hgodk 43 dd(acid salts)E AS pHE A=
Mg Y FEY FAF devied YRUMHNLCL)R Ale]ldMe FYdit
pHe] THE A¥r} &2 FAEE vk o]y F7HY FAES Yol widl
(complex)@ 4 & Ny & 58 =iEoln| &-& HE2](NHNO3 )& ClIL} Sof wld}
o HaFo] Fg] ol vIEF AFE 3= No; 2] AE ofFelrh(Uhlig and
Revie, 1985).

<38to] pH > 104 Sdg Yddte o] o, olE &ol NasPoy, Naz0,
NazSi03, NazC03 B2 ¥4 YAAME2A Agyrl o &S Roigls Alel gdt
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Fig. 14, Grain Size distribution of the soils in the landfill
Table 3 Engineering characterstics of soils used in the electric
resistivity test
Grain Size Compaction
Material Specific LL PL
Cu Cg | ramax | O.M.C | gravity () (%)
Cover soil 12 3 1.74 [ 16.6 2.34 28.85 | 26.06
Granitic soil 23 3 2.05 17.5 2.63 28.19 19,42
Kimpo clay 5 1 1.73 18.2 2.70 31.00 22.00
In-situ waste - - - - 39.85 26.71

* The Atterberg limits for in-situ wastes are those of the soils contained

in the waste
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Table 5, Type and size of the specimens.

Materials Size(cm) Remarks
unreinforced concrete 10 (D) x 20 (H) cured for 28 days
reinforced concrete 10 (D) x 20 (H} cured for 28 days
copper bar 0.6(D) x 15 (H)
stainless steel bar 0.6(D) x 15 (H) D : diameter
aluminum plate 2.5(W) x 15 (H) x 0.6(t)| H : height
carbon steel plate 2.5{W) x 15 (H) x 0.6(t)] W : width
galvanized steel plate | 2.5(W%) x 15 (H) x 0.6{(t)| t : thickness
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Fig 16. Locations of the buried specimens of in-situ corrosivity test
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Table 6. NACE standards(1976)

Thickness loss Degree of corrosion
<0.03 om/yr Low
0,03~0.13 mm/yr ' Mcderate
0.13~0.25 om/yr Severe
> 0,25 mm/yr Very severe
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Table 7.

[=] unreinfored concrete

Changes of the uniaxial strength of the concrete specimens

before burial after burial comparison
Specimen Size
(mm)(dxH) weight |unjaxial|duration | weight|uniaxial| weight loss
No, {g) strength|of burial| (g) |strength {g)
{kg/co?)| {(month) {kg/cm2 )
1 100, 8x203.6 3769.4 107.6 3 3765.0] 88.20 4.4
2 100, 1x201.6 3883.0 3880.0f 115.20 2.0
3 101, 2x200. 5 3772.8 107.6 7 3764.0( 110.83 8.8
4 101, 2x195.0 3741.7 3731.0| 121,91 10.7
5 101, 2x200.5 3697.4 107.6 9 3686.1| 119.70 11.3
6 101, 5x201.6 3775.3 3764.4| 140.10 10.9
7 102. 2x200. 5 3742.3 107.6 12 3732.2| 142,68 10,1
8 101. 3x200. 5 3737.8 3723.5| 110.06 14.2
[s] reinforced concrete
befare burial after bu rial comparison
Specimen Size
(mm) (dxH) weight |unjaxial [duration | weight|uniaxial| weight loss
No, (g) strength|of burial| (g) |[strength (g)
(kg/cm2 )| (month) {kg/cm?)
1 101, 5x202.9 3745.2 136.6 3 3843.0| 115.40 2.2
2 101.0x201.1 3820.5 3809.0] 126.00 11.5
3 101, 5x200. 3 3834.5 136.6 7 3823.0( 156.05 11.5
4 100, 9x195.3 3845.0 3835.0} 168.15 10.0
5 101, 4x200. 3 3819.5 136.6 9 3809.3| 160.00 10.2
6 101, 0x201.2 3868. 2 3855.9| 150,30 12.3
7 101. 3x200.2 3804. 6 136.6 12 3788.1] 171,97 15.5
8 101.2x201,5 3758.7 3745.5| 183.44 13.2
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